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1- Field of th e Invention 

The present invention relates to dressing wheels, methods of manufacturing 
same, and methods of using same. More particularly, me Mention relates to a non-glazing 
dressing wheel for high tolerance grinding operations. 

2 - Description of the Prior Art 

In the cemerless grinding todustlyj whee]s ^ ^ 

order to mm up the grinding whee, between jobs in order «o m.,n«ain a high tolerance of 
accuracy in the grinding open*™, I» ,he course offing «he dosing whee. «o tnre up the 
M whee., .he dressing wh ee, can giaee .he surface of the grinding whee. or ft may 
cause hea, expansion on «he surface of «h. grinding whee,, and can deshoy rhe effectiveness 
of .he gru,du.g whee, on .ater jobs. Cfther prob,ems may also occur beside* mose mentioned. 
When hea. expansion ocenrs, me grinding whee, may expand on. of proper «o,era„ce 
dunensmns, and is merefore mcapab,e of aceura te ,y performing me grindmg operate, in me 
manner „h.ch ,s desired. As grindmg operations become more and more precise me 
dn^mg whee, becomes increasing* import, to kecp ^ ^ ^ fa _ ^ 
so thai me subsequent work pieces are as Cose as possible .0 perfection. 

so. fi k *" taVenti ° n Wi " " de!Cribed by Way <*«™Pl« herembelow for 

specie embodune„«s having certain feamres, ft must aiso be reaiized ma, minor 
mod^mons ma. do no. require undo experiment on me par. of me practitioner are 
covered * me scope and breadd, of mis invention. Additiona, advamages and omer 
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novel features of «he present invention will be se, forth in the description that follows and ta 
partteular will be apparent to those skilled in the art upon examination or may be learned 
wfthin me praetrce of me invention. Therefore, the invention is eapable of many other 
■ufferen. embodiments and tts detaUs are eapable of modifieations of varions aspect whieh 
ml be obvious to those of onimary skil. in foe art all without departing «h>m foe spirit of foe 
present mvenflon. Aeeordhtg,y, foe rest of foe deseripnon wiU be reganled as iHushative 
rather than restrictive. 



It would be of a great advantage to the grinding wheel industry if there was 
provided a non-glazing dressing wheel and method of making it. 

SU MMARY OF THF. TT>JV E]SrTT01M 

In accordance with the above-noted advantages and desires of the industry the 
present invention provides a non-glazing dressing wheel, a method of making same, and a 
method of using it for very high tolerance grinding operations, such as for medical 
applications. In the most basic embodiment, an interrupted cutting surface is used within a 
dressmg wheel to overcome some of the aforementioned problems with the prior art because 
interrupted cutting of the grinding wheel alleviates or eliminates glazing and/or heat 
expansion of the grinding wheel being dressed. 

One specific preferred embodiment has certain features including a star- 
shaped stainless steel cutting star sandwiched between two dressing stones and adhered 
therein. This preferably includes the use of two grinding stones sandwiching a saw-toothed 
metallic portion to provide interrupted cutting of a dressing wheel incorporating the present 
mvention. The star-shaped cutting star will be of an even diameter with the rest of the 
dressmg wheel, or it may even be slightly smaller in diameter. Furthermore, the cutting star 
may be made of nearly any material throughout the bulk of the star, so long as the tips of the 
cutting star are hardened, or made of attached hardened tip portions, to effect interrupted 
cutting. Another preferred embodiment has other features including a double sandwich 
configuration, with the utilization of three separate dressing stones having two cutting stars 
adhered therewithin. 
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Generally, the preferred embodiment is embodied in a dressing wheel suitable 
for dressing a grinding wheel surface to be used for maintaining a certain tolerance to assure 
reliability and quality control of ground parts during the grinding operation. The dressing wheel 
includes at least a first dressing wheel component including at least one interrupted cutting outer 
surface, wherein the interrupted cutting surface is embodied in a cutting wheel with a plurality of 
tips extending outwardly from the outer surface. The plurality of tips contacts the grinding 
wheel during the grinding operation, thereby alleviating glazing and heat expansion of the 
grinding wheel while being dressed. 

The preferred embodiment also includes at least one additional dressing wheel 
component with at least one flat grinding surface adjacent to the interrupted cutting outer 
surface, so that the interrupted cutting surface is adjacent to the flat grinding surface. As the 
dressing operation goes across the surface of the grinding wheel, the interrupted cutting surface 
acts to remove any glazing or heat expansion caused by the flat grinding surface. Most 
preferably, though, at least two additional dressing wheel components are included with flat 
grinding surfaces adjacent to, and surrounding, the interrupted cutting outer surface. This results 
in a "sandwich" configuration with two flat grinding wheels on either side of a cutting wheel 
with interrupted cutting surfaces. The sandwich is dragged across the surface of the grinding 
wheel in order to dress it, and the flat portions dress the grinding wheel, while the interrupted 
cutting surfaces remove any glazing, while it alleviates heat expansion. 

The invention is particularly useful for applications of high tolerance grinding 
operations, where maintaining a very high tolerance is mandatory. In these operations, the 
grinding wheel is generally dressed after each and every grinding so as to maintain the 
tolerances needed for the job. 

Although the invention will be described by way of examples hereinbelow for 
specific embodiments having certain features, it must also be realized that minor 
modifications that do not require undo experimentation on the part of the practitioner are 
covered within the scope and breadth of this invention. Additional advantages and other 
novel features of the present invention will be set forth in the description that follows and, in 
particular, will be apparent to those skilled in the art upon examination or may be learned 
within the practice of the invention. Therefore, the invention is capable of many other 
different embodiments and its details are capable of modifications of various aspects which 
will be obvious to those of ordinary skill in the art, all without departing from the spirit of the 
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present invention. Accordingly, the rest of the description will be regarded as illustrative 
rather than restrictive. 



BRIEF nKSPRTP-TTOXj OF THE D RAWINGS 

For a further understanding of the nature and advantages of the expected scope 
and various embodiments of the present invention, reference shall be made to the following 
detailed description, and when taken in conjunction with the accompanying drawings, in 
which like parts are given the same reference numerals, and wherein: 

FIG. 1A is a top plan view of a first component of a dressing wheel made in 
accordance with the present invention; 

FIG. IB is a top plan view of another embodiment; 

FIG. 2A illustrates and details a perspective view of a sandwiched 

configuration; 

FIG. 2B is the side elevational view of the sandwich of FIG. 2A; and 
FIG. 2C is a perspective view of another embodiment of the present invention. 
DETAILED DESCRIPTION OF THF. INVENTION 

The present invention achieves the above described advantages and objectives 
because it involves a new configuration of a dressing wheel, made in accordance with the 
present invention, which involves interrupted cutting of the grinding wheel, thereby 
alleviating or eliminating glazing and/or heat expansion of the grinding wheel being dressed. 
In addition to a singular interrupted cutting surface dressing wheel, the dressing wheel may 
also be made of a single or multiple sandwich concept, in which at least one material having a 
dressing wheel characteristic is utilized for the outer components of the sandwiched dressing 
wheel, as described more fully hereinbelow. 
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The present invention provides a non-glazing and non-heat expanding dressing 
wheel for dressing grinding wheels that is especially useful in centerless grinding and other 
applications. In the preferred embodiment, a surface having an interrupted cutting surface is 
disclosed which includes a star-shaped stainless steel cutting star which is sandwiched between 
two dressing wheel materials. The star may be made of stainless steel of any grade, cold rolled 
steel, copper, brass, or any other suitable metal. In addition, there may be more than one of the 
star-shaped dressing wheel components, but multiple star-shaped components may be utilized 
and sandwiched between various ceramic dressing wheel materials, or may be sandwiched next 
to each other in the middle of the dressing wheel. The star-shaped non-glazing dressing stone 
component also generally will include a central orifice for attachment to a spindle on the center 
less grinding machine. 

Generally, the extent of the star-shaped or saw-blade-shaped dressing wheel 
component for interrupted cutting will be of an even diameter with the rest of the dressing wheel 
ceramic components, or may be slightly smaller in diameter in order to prevent ripping of the 
grinding wheel, rather than just interrupted cutting of the grinding wheel. Although it is 
reasoned that the interrupted cut component of the dressing wheel should be even with or 
smaller than the diameter of the dressing wheel, it is possible that for certain applications, the 
star-shaped component should be of a slightly greater diameter than the borazon, diamond, or 
ceramic dressing wheel component. 

In addition, and in another embodiment, various other star-shaped components 
may also be made like a circular saw blade. This embodiment may include hardened tips, such 
that the bulk of the saw blade component may be made of almost any material, as long as the 
tips are hardened to effect interrupted cutting, thereby preventing glazing and or heat expansion 
of the grinding wheel be dressed. Tips of ceramic materials described herein with regard to the 
dressing stones may also be attached to a steel star. Further, the star-shaped component or the 
saw-blade component may also be made itself of a sandwiched material as would be known in 
the metallurgical art, and may be incorporated into the present invention without undo 
experimentation. The saw-blade configuration may also take the shape of the saw-blade 
configuration of FIG. 18 of U.S. Patent Application No. 09/720,576, filing date of December 22, 
2000, which is incorporated herein by reference. 



Looking now to the drawings, we first look at FIG. 1A, where a star-shaped 
dressing wheel component has been taken out of the dressing wheel of the present invention, and 
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is generally shown and referred to by numeral 10. Star-shaped component 10 includes star tips 
12, and has a central orifice 14 therethrough in order to allow for mounting onto a spindle 
assembly which is utilized to rotate the dressing wheel. The remaining components are shown 
in subsequent drawings. 

HO. IB illustrates another embodiment of the interrupting out portion of the 
present invention, i.e. one .ha, looks Uke the saw blade of a circular saw, and is also generally 
denoted by numeral ,0. Tie inte^pted cutting surfaces, or star dps 12, ara shown havtag 
haniened tips IS . Again, centra, orifice 14 extends therethrough for mounting on a spindle 

so long as the dps ate hardened as shown as tips 16. Again, ham or super hard dps may be' 
attached to me wheel component As discussed hereinabove, difieren, configurations of me 
matenals and interned cutting surface* of me aar-shaped component 10 may be utilized 
wtthou. undo experimentatton, so long as it achieves the objectives of the present invention 1 e' 
.0 prevent or alleviate glazing and/or hea, expansion of a wheel being dressed. Ute great 

numerate Us. here, or m even show hem, bu, a!, of mem may be utilized, and are within the 
scope of me present invention. Again, so long as httenupted cutting is effected by the dressing 
wheel, the star-shaped component 10 will have achieved its purpose. 

HO 2A illustrates the prefened embodiment of the present invention, including a 
multi-layer sandwiched dressing wheel generally denoted by the numeral 20. Within muItMayer 
dressing wheel 20, mere is a firs, dressing wheel component 22 and a second dressing wheel 
^m^^o^oneimersideo^^ 

showmg the smr-shaped tips 26 extending to me outer diameter of bom of the firc, and second 
dresstng wheal components 22 and 24, respective*. Although the firs, and second dressing 
wheel components 22 and 24 may be made of any suhable material, such as diamond, or 
bomzon, me present invention envisions me use of any suitable hard material including any 
suttable oeramie, including silicon carbide, silicon nmide, sUicon oxynitride, sUicon 
carbotuttide, borcn carbide, mngsten carcide, tilanium carbide, or combinations of those 
eeram.es, or any other suitable ceramic, including aluminum oxide, aluminum nitiide, aluminum 
cruhtde, or any of me other super ham ceramics. In ft, presen, invention, me prefened 
embodnnen, includes the use of a silicon carcide material for me firs, dressing whee! 
component while aluminum oxide is used for «h. second dressing wheel component 
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FIG. 2B is a side elevational view of the dressing wheel sandwich 20 in 
accordance with the present invention, illustrating the relative placement of the first dressing 
wheel component 22 and the second dressing wheel component 24, with sandwiching the star- 
shaped interrupted cutting component 26. Star-shaped component 26 extends to the diameter of 
the other dressing wheel components 22 and 24, and may be of the same diameter, a smaller 
diameter, or a slightly larger diameter. 

FIG. 2C illustrates yet another embodiment including a multi-layer dressing 
wheel 30 having more than one star-shaped component sandwiched therein. Multi-layer 
dressing wheel 30 will include at least a first dressing wheel component 32, a second dressing 
wheel component 34, and a third dressing wheel component 36. Sandwiched therebetween will 
be a first star-shaped component 38, and a second star-shaped component 40. 

In summary, numerous benefits have been described which result from 
employing any or all of the concepts and the features of the various specific embodiments of 
the present invention, or those that are within the scope of the invention. The non-glazing 
dressing wheel performs well for high tolerance grinding operations. 

The foregoing description of a preferred embodiment of the invention has 
been presented for purposes of illustration and description. It is not intended to be to be 
exhaustive or to limit the invention to the precise form disclosed. Obvious modifications or 
variations are possible in light of the above teachings with regards to the specific 
embodiments. The embodiment was chosen and described in order to best illustrate the 
principles of the invention and its practical applications to thereby enable one of ordinary 
skill in the art to best utilize the invention in various embodiments and with various 
modifications as are suited to the particular use contemplated. It is intended that the scope of 
the invention be defined by the claims which are appended hereto. 

INDUSTRT AT . APPLICABTT.TTV 

The present invention finds particular utility in the grinding industry, especially 
in the industry of high tolerance grinding of medical components and other high tolerance 
grinding applications. 
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